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(54) DECODER 
(57)Abstract: 

PURPOSE: To keep secrecy by transiting a state 
sequentially from a state given by a scramble key and 
generating a PN signal based on a conversion logic from 
the state to be transited thereby making the logic 
changeable. 

CONSTITUTION: Since a PN generator 310 revises a 
logic to generate a PN signal, the initial state of the 
generator 310 is transited sequentially based on PN 
information 21 Op when the PNG information 21 Op is 
available, A PN signal is given to a video descrambler 
210a and an audio descrambler 210b based on the 
transition, from which descrambled video signal and 
audio signal are obtained. When PNG information 21 Op of 
an IC card 220 is given newly to the generator 310, the 
state transition is made different based on the new 
information 21 Op, a different PN signal is generated and 
descrambling is conducted based on the new PN signal. 
Since the logic for generating the PN signal is variable, 
the security is improved. 
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t^TT■'x ^ ^ > ^T-'=i — ^^M-c fe o T . 

HHte p N ii-^ t ^ r Buiax >7 ^ > ^ fi-^ ^ x 

X 5 1/ 3? ju-r T-':^ ^ 7 V ^ ^ . 

X <7 5 > ^U^-fz ci: o ^ b n/ctfea8;fi^ M^^i^B 

^■t^ti^lz^ mrtSx^^>::>*;u:^-:SLU:mr!5PNfi^ 

B5IBX ^ ^ J: x-^^ ^titzmmmii^ 

Ili^titfefL^i^^f ^ <b 1 , ^(D^mmt^ A<^M pTb^T 

Bu IS u V X 5* i£] ^ CD ^ L fill IB p N m ^ 

?# ^ ATxT^fl^ ^-^/J^-r ^ P ^ <»: . 

# A. T^fiSt ^ r I ^ ^ C t ^ <i: "T ^ If ^11 1 HBIIIK 

[Ifi5jcii4] mitBPN^:*ifi^. Bniex^^>:^ju4- 

Y- K/>^y^ uvx^$^^-c?^^lfi^c$nrl^^::<^ 

±-[^'±\zmf^^H. mB:^<?^>y)\^;^Hfzm^tt 
■biz^ihHtz I Dtmm I c:^" K±0 I Dtt<-^L 
fzt^lzmt^X<?'y>Z^Jl'^-^w]^PNM^miZ^tz 

^ ^z. t t r ^m^m i tmo^^^-^^^m. 
Birta$^j^^(i. mui c±-h*t<:^i^\zmx^Mzt^ 40 

13. m$^PNm^^f^(Dtz^(Daiyy^^mih^tzib(r> 

mWi^mmpNm±^\z^f-^^zt^nwit^^m-^^ 

fluta P N fi^^/iJc D * ^^6^ /z^^a^Hi^B^HiilB P 

[^§^^8} mmmmit. mup^m^^mav-^ 50 



^ <7)^M ^ ^-r P N G ^ ^ ^''/)<MtBx ^ ^ > :?';u ^ 
<7 ^ ^<S^> ^ y>co tils ^ mItB P N ^^^f c fc/c ^ ^ c 

<?^^^^tzisb(Dmdi^mmmL. mtdp Nm^±f$,u 
iyv<p^'^i^^fzisb(Dmm^m^^^fz^oypNGm^ 

tWfg<i: mJtB P N m^^n£P V ^ (D^M^^-r BiJlB P N 
G^^7^^"i:^<BniBX^ ^>7?';u^Hfcii^cl: t t,lc 
itt);K/ctt^lc, IiItBPNGilitRtilSl::/J&i:/=ButBPN 

N%^^^z^f-^^zt^^mt■r^^mm^tm<D'T 

&b<D I D > ^ 'J t . 

^HB I D;^=eUtztB1t^tL^c 1 DirmltB I C:b— K±(D 
I D<!:;6<-^Lrc<!:^(zC0^ttl|BX^^>:?JU^-^fJ 
^ P N ^^^(z fete ^ tblx^ ^ ^ ^ iz^-r ^ C <!: 

[00 0 1 ] 

^^>:?;uLxSfci^L. ■7-'a-^t?T-'x>7^>:^;uLT 
> -i:?^;!. L T ^^te-r i6 (D -x n - ft I - f -S) o 

[0 0 O 2 ] 

v^^mM^] m^^mmi^tzmmvit. m^Rum^ 

-:>^)\^\^X%^mt^M%%1^'^if^'^^. ca>^*'4JKEiM<»vx 

iMcD'>x-xi^^^fi!t^7FLt-ta)Tfoy . ^c?)x<7^>:? 
^fU^xltit LTPNIl"^ (peuzo random noize : lify-5> 

CO 0 0 3} C(D^$4S5^i^(DvX7"AT?(i. Siti^^ 1 1 
036^^x^=1 — ^2 1 0lziMf>H^jS&iM(I-^lz(^. X^^ 

(c (i . X ^ ^ > ^ tL/r X V ^ ;u^^^i-^;)a t/HJfifS 

fg. r=i-^*2 1 0^zoL^r^7)^@SiJ^f$gA<#*;K^. 

[0 0 0 4] SfeiM^ 1 1 Oigq-C*^. T^=i--y2 1 0(CO 
L>T(DfgSlJtifS-efc^7 — ^^Kw. x=] — 

^' I Df7)3^-r — I D^ffll^r-7X^^77T-f Jl- 1 
1 O g A^ib^X^MKmi ^#r. ^X^^Kmi^^l\T 

mm^m.<Di^^\\L-h^'fi^^h c i i o f ) « '7— 
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1 O e) o 

[0 0 0 5] ■:^m:^itmmmim<ui'^rzib:^<; 3 

T.^'y^^^^ 110a. #^X^^>:?'7 1 1 O b P 

iWrn-^) tt^^ (1 1 0 d) o ^O^'^Z^m^tTs^'y 
[0 0 0 6] SJiia^fi-^li. "l — ^m^sN^ y'X^^Kmi 

^ ffi u^ fc 3 ffi<ORt^^b^?^ it f c cfc o r Ift^tSii r c ^ 

[0 o o 7] T^rj-'jf 2 1 OT'li. J^i^<i^(7)+^::?fl^ 
yjA^>-^^^t^^ miim^fi^^^^'T'S (210 

lm$'^L^rm#$tli^#^n'2) (2 1 O f ) o CiDm-^ 

2 1 O f (*fl0#<b1 1 O f <[r(5)C v;^^^Kmi-CJ'cfftn 

T{^#$;h.^?!f^ (2 1 O e) , :i(7>ii^ts Bt-^lti 1 

o e *b (Hi ^Kw-c>;^(ttt(df IE L<#i^i'i^#S;!)q^ 

mt^ffi. §^3f:^^i4^it$icfilg§2 1 o gTht^x 

^g^Hfcli^fct;)^^'. P N^±^2 1 O c $iit)<1^^-ii-. 
^^•t+^o Oife^^T^X^^V^'^ 2 1 O a. ^^-xX^^ 

2 1 o b T?(i. z.(^>pum^'kml''xmn^^^i' 
[ooos] x^^vT^f'juMK sii. '^pm^. m^m 

<7 ^ K w ^t#^- t ^■x a — <S?^f*iE L l^x ^ ^ K 
w ^ M^6^4^ cfc 9 1:: 9 ^ SI K w ^#t;{i»tj'm$5 
¥\z<r>Hm%m%r^^?L^^^\'U-:^xi'^^. ^ur. 

9 - ^ K w ^ # t;{Ii^iJlW^S ^ ^tTc-r ^ f :: -7 X ^ 01 K 



[0 0 0 9] ±'^(D^5Um¥m^(Dn'-=i — ^X\ts IT 

3 1=: L X — ^*co^/S(?y L 4. T? fc 
[0 0 1 O] C<Dlil 1 OO-xn — ^(A. ^9£7>-x=l--^»* 
2 1 OirlSl^fi^lC^fiic^^L. -bsBiEail^tT^fri^CO-^ 

=l>vX'T-ixl* I C;b- K2 2 0^zfgii)t^;|^Tl^>g>o 
I c:^— K2 2 o<i:T-'3-'$i*;$;f*<bri=3;^^^ ^i^Lr 
{%^^'<?^)M^>X^h^o\z.fs.'oX\.^^o ^\^X^ IC 
:;b~ K2 2 Oli^X^^Kmi(;)(iEAM:zROM^ci:^'t73^^i 
^^^'J|::S^iA^titc I D2 1 o j ^^L. -xa-y 
:^{;*;ic(i I Dit^^2 1 0 h A<aS(t ^tbTl-N^o 

Gil— K2 2 OCD I D 2 1 O j I DtfclicS^2 1 0 h 

T'j±$^LT. -mLfzm-^iz I C:^- K2 2 oizfi;?ijiw 

L^iS^^J|^#;b<^C)oTC^/cii^l::X-r 'V^2 1 O i ^ON 
f-LTX^^ >::?>IU^K s ^P Nfi£^^2 1 O c |z^^ 

L^. I C;^— K2 2 0f::#^?>nTl^^flSiJ'lt$RA^6-?: 

1 Dj:titS^2 1 o hii. I c:^D— K<ta)iim-x— ^i^^ 

[001 1] lill Mt. ±m'XUMZ7jk^^Xl'^^PH 

R ) 2 11a. 211b. 2 1 \ c t g^JSJf^P 'V ^ 
(NF) 2 12a. 2 12b. 2 1 2 c <ta)Sa^^+>t± 

[0 0 1 2] x<7^>:^;u^K s{*. 

^>ff P— 5 >-Jf/<;l.x/)<fe-S ^(z L F s 

R2 1 1 a -2 1 1 clZlTRtJdX^tts P N {i-^^:^^(7> 

K(iL FSR2 1 1 aCD^UOX-S^IC, llt'-vhl^L 
FSR2 1 1 bCO&UvX^lC, 8 t'*:/ hiiL F S R 2 

[00l3]LFSR211a-211c iZit. "^PiS 

^mn^izmmLfzi^y hoo-j^t^hfz^h>Hx 
ib^u. L Fs R 2 1 1 a -2 1 1 ca>u-;^X'$?£;)-5*»-^ 
ti'e^e'o<D[^i^:^9i)^^<:oth:hfi^N f 2 1 2 a - 2 i 

2 c fC#X'b4X'g>o NF212a'-212cl*. ROM 
^^t^rfi^/Sc^tl, LFSR21 13-21 1c ?b^b<7) 
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^>T2^4\t. NF 2 ■) 2 bi3^^<om^)W^m^i:i^tC 

X. NF212a. Z ^ 2 c ^^^) W^XUM^m^m^ 
©SS (EX-OR) 2 1 3lZ-^^^o EX-OR2 1 3 
\Z\ti-F S R 2 1 1 a<7) 1 -OOl^l^T.^ (DXti^^^PL 
HXtS^J. Z^tNF 2 ^ 2 a^fzltNF 2 ^ 2 c<r>th 
ti<DEX-ORt^PNm^t LTiyi{tT-*X^^>:?^ 2 

[0014] LFSR211a-'211c (D'^Blt^ X 

<7 0-^<?\Zlt^[lXm^$L^ -^Mztt^Ji-oXN F2 1 2 
3-2 1 2 cCC>tt!:#D^^^b-t^o :i(DJiOlZ^:y^M.\Z 
^^tf -1) t^fi ^ > y^^j: P N m-^^ ^> ^ L^T T 

lo O ^ S] tji^. ZCDmXlt. NF212a-212 
c ^fflC^r LFSR211a--211c 1 

EX-OR2 1 31C^^/-y. PNit-^-^ LTffll^>g>^S 

[ O 0 1 6 3 20 

T-'=i— ^('2 1 oizi^mT^f^it^7.9^>y =p 2 1 o 

a, ^^t'X^^VT?^^ 2 1 O b, PN^^^2 10c 

^-^xi^^r^zt t<i^^^x 

[O 0 1 7) ^fr. [g! 1 0<7>cfc3l3 I C:tl— K2 2 0^ 
jftjfflL/cTri — ^Trl;*. I C;b— K2 2 OAn^PN^^ 30 
112 1 0 c/cx^^>:/;u^K s ^■^^^zttztj::^tz 

^2 I 0 coymm^m 3m\zm^Hx L^o'^m\±t<^ 

[0 0 18] ^ZT. :^mM\t I C:b-K^^i^LfcT-' 
=1 — -S^* tr ^ P N ^^§§a>^±11 ^ fSj ± -r ^ <!: /)<T' ^ ^ 

J: 3 1 - r -5 - ^ ^ @ e<j <t -r ^ . 

[0 0 19] 

\z. :^mm-^m^\zm^^BMit^ :^<?'y>-:fji'^Htzm 40 
^^p N<i^^mL\T-xx-^^>::^;u-r^T'=i--^^^ 
T?&^T. PN|i-^^mL^TB^Jl^x^^v::^;^^H/•-^I 

)i.^-\zj:->x^^c^iit^m}^f}^i^m^^^mm^L. z 
o>m^-r:^ixmii^ ^> ^^^p v ^> ^i? \zm-:5i^x p n fi-^ ^ 

^f$.r^t^\z. PNm^^^motzisbCbaiy^:,^^^-^^ 

y<.<?^>y}i^^—^m^r^t^iz. mii^'?=7iyzf)\. 
^-:3ar/PN{i-^^fi£p vv^^^^^/ci^cDtSfs^p 
n%±^\z^tz^^mmut. ^{^x^. 50 



[00201 ^mm^in2\z%^mm\t. ±.lmm^^ 
(Dmmzmxx. mim^ir^^mt-^^m^p^m^^ 
nhtz^(r>m^^^^ui>-j^{zm^i^x±m-t^t^ 

^t. ^^A.xmfic^^xL^^zt^^mtr^o 
[002 1] ^^mm^msizi^^^BMit. ±tBit^«i 
(Dmf>^\zm^x. PNit^mit. 7s0^i^^}\^^—{z^ 
':>x^-^c:>MzmMm.i:>^i^m:i^^mm:^'t^tt^ 

K^^^zt-^^^mt^^. 

[0 0 2 2] :^mm-^mA\z\ik^%m\t. ±tHig*^i 
ommzmxx. p^n±m\t. 7.o=yi^^>\^^—\z^ 
':>x^?L^Mzm^mm^i^\\w^!fiWMmw't ^ t^\z^ 

/ ^ u V X ^ ^ ^^r'«fife ^ ;Kt: L^ ^ c <t ^if#i^ t -r 
[0 0 2 3] :^Mi^^il5lz^^^0^(i. ±tBli^Jli 

(r>mmzi^7LX. umm^. \ otm^^'o^.-^^Mz \ cti 
--KJiici»/0c$H. 7.<?^l^y)\.^Hfzm^ttt\zm 

i^Htz I Dt } Ci3 — K±(7) I oti}^—^Lfzt^\zy^ 
<7 =p Ji.^-^ P N^^^iz^tz^^ Z t^nmtir 

[0 0 2 4] :^mi^m^e\zm^mm\t. ±tEm-^m5 
mnmizm^x. i c±—[^<DmMcovim'^t^tht^tz 
ib<Dmmm:J±^th^m'S:^^\z^L. mm\t. i ct) 

— \^t<:^\t\zmK ^Mzt^\z^ p N m^^f^ uiJ^-j^ 

^^i^^tzi^^m^^p Nn^^iz^tzTi^zt 

[0 0 2 5] *Mii^Jl7(C^^^9^(i. ±ffiif^ili 
^^Xtimi^tHtzt^iz. PNm^±f^nt>v<?^'^ib 

^ fz^omm ^PNmit^iz^tz^hzt t r 

[00 2 6] :^miMmM&\zi^^mm{t. ±tmmR^ 
(r>mi^izm?ix. mmmt. pNm^±f^c}v-^<?(r>^ 

m^f^i'tPNGm^y'y^'t<:^^^>~:^}i^^Htzin^t 
t ^lz^c^HtzttizPNm^^f^o^yv<?^'^^b^fz 

[00 2 7] :^mfMmR9\z{ik^mp^\t,. ±%^mis^m^ 
m%mzm^x. mmmt. PNit-§-^j?tPv^:^^^^' 
^^fz^(r>mm.^m^m\^. PNm-^±^pv*v^$^ 
^^tzi^xDmmi^m^Rir^tz^cDPu (^mm'^mt p n 

{i-§r^fi£p V? *v ^ (7)^S ^n^-r P N G l£M 3? ^ y i: ;i^x 
0^:^^)\.tMzm^ttUz^c^Mzt^\z^ PNG 
iHRI-^^SlniJ; MfzPH m^±m. ^^6b^tzib0 

m^^MiRLxp N^^miz^tz^^zt ^'^mtt 
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[0 0 2 8] oizm^mMit. ±t^tmm 

^t^^^Tl^^c^L^^^lC. I C:^— KJi(7) I D^-ll^jXt; 
to 0 3 0] 

N m±^(D p N m^^mofcisbo ^-^vo ^asbj-t 

P V ^ Jife ^ ( c tj ^# /a: I > i^:) . ^M^H ^ 

[00 3 1 ] :^j|Hif^<^2. 3XI*4(C^^^0^|cJ:H 
J; t;#U^ff^ p V V ^ Xf* □ V lell§lf3T-t?5 1^ -<5f ti. 

mmz. j^^)-^<D{^^mr^^9y^\if)^i^^t^^)\z< <tj: 

loo 3 Z] :^mmmMS\z%^§^BMlzJ:^l-X. IDt 
i)<-^Ltzt^lZ7.0'y>y)U^-t<PN^±?^\z^fz 

x^ti^c^f-cfcU, o^mzft i: r T-'x ^ ^ > 

[0 0 3 3] *MM^ll6(:i<^^^B^|cJ:;K(^. I C :^ 

~ ^i3<:^itizmx^Mct^iz^ pNm^^kmoi>y^ 

"^^^^tzi^a^m^t^PNm^^lZ^tzihH^ZtlZ^ 

mM:tym\z^a:>\f^^f3m^xi.^-ox^^i^<^o 
[0 0 3 4] :^mtmm7\zm^^miz^^\t. ^^mm 

\Z P NiW^^fiSLO^y V ^ ^'^i^htzi^^Om^^P 

'mz^fz7L^o(r>x. m;TS:r:?B#icpNji^^n£p 

-So 

[0 0 3 5] ^mm^ms\z%^^miz^^[i^. PNii 

> 3^;u $ i: ^ IciSI ib;h,fc i: ^ ic P N 



T'. PN^^^(Di)^ii#ififlfrf£;i:r^7L'&c<t;{)<-e^ 

# $M CD -iZ ^ a. g 7^ ^ t ^ I ^ ^ (?) I ^ ^ o 

[0 O 3 6] 5^MI*JS9f::f^'g>^0^l3j:4xl^. PNG 
iltRtS$Si:PNG^^:7^y<tA<iMbnyc^^(::. PN 

Gmifl^siciis; p N^i-^^fiJcP v^y 

C0lW?g^ilitRLTPN^^i&(C3b/--X.^(Dr*. PNfi-^ 
i^fiJt P V ^ <;>ili1^^<7)IS7S»<lA < i:^!:: P N^^flO 

[0 0 3 7] 0{z\l^.hm^\z^Mt. I D 

>^ 'jicKBm^n/= I D<t I C:^- h*±<J> I D<t;6<~Sfe 

L rz # ic <7)^x ^ ^ 7^ ^ p N ^^IJgfz ^ 

[oo^B-i :^mm^m^ ^\z\^h%m\z^H\t. id 

^^'JlcfBtS^^f- I D<b I o-h- K±CD I D<t/J<-^ 
L ^ -i? ^ > ^' P N fe/i: X. 

'^mzf6i^(DX. p - 5^* -tz ^ 3. 'j-T--fA< J: 

[0 0 3 9] 

[^wj] :^mm(r>'Mmm^mm^m^.i.xWim't 

mv^<D^^mtm-'tL^<\tmm<Dmj^mm\z-:> 
i^x\tm-(Dm^^mi^^t^\z. "tcot^m^mmitL 

[0 0 4 0] lillf^. m^ (D^mm\zf:'^t^^ii=::i—^'(D 

30 mtmmiz^ t.^ =f i^^ji.^ih.tzm'^m^co-^'z^m^i)^ 

dt. m^iM^(^7.<?=p>':>)i^^Mz9kmM^^'^:<<; 
zfiyyj{yLmmn^\zir^^^i0/iy^:KO'7>y'y2 1 o 

x^^>::^;uL#^^i-^ic-r^^^T-'x^3>:?7 2 i 

Obt. mmm^lZ^^H^ \ Dt I Cti~ \-*2 2 0(r> 
1 D 2 1 o j t^itm,t^tzisb(r> I Dl:b$j<S5f 2 1 O h <!b 

m^x^mii^<r>'iitm^^tmmx^^f3^. -^^zi^vxi^ 
40 A<D-i^<Dmmt. PN ft±^3 1 o<DWimf)mtj:'DX 

ts^J. zo:>^\z^mfi<h^. 
[004 1] PN^iLms ^ o\t. 7.0'y>-:^)U^-\z 

ji-ox^^i^MzwmwMii^i^m^xmBm^Lziom^^ 

t^WMt^^^^Oi>^y<7{zm^l^XPNm^^±f&-t 

V 0 \z-^w^mw-h y , -tu^-^ p N m%^f$,mz^ 
(nn^j^vot'^w^.'^mt^imz^^m.-h^^^^ m^t^^xsz 
:L<r>PH^'^mz^ o<r>mm^Wir^\^fz'h(r>xh 

50 [0 0 4 2] ia2C0P N^*feS&3 1 01*. ^<J>\^^-h^% 
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m'^Mm^mmo'j-j^ cnf) 31 2a. 312b. 
3 12c '^mi'^xmf&Ltzto^uh^a 

[0 0 4 3] L FSR2 1 1 a-2 1 1 c(±. 
5 >^yO{^7.A<i&'S)<h #(wX^^>7^;U^K s CD 1 3 

7? h'J' □ ^:^^\zft^CX LFSR211a-211 o <Dik 
[0044] NF312a. 312b, 312c fi. E 

nm^^^^mt-^rmm-^^. i c:^™k2 2 ocD^-ra 

>vX-xA;f:>ME>(OP NG^SIS2 1 O p 7E)<^^3A<S6^ cfc 3 
(C;^^ort^^o ^LT, m^^^HtzPNGmn2 1 0 

<S6C0^^^1 tf h-CtU;^-r^o ^^^X-f '>^2 1 4 
(i, N F 2 1 2 b;^)^^b^7>^j^)y^^{i-^^::f^^l:■C. NF2 

12a. 212c ^yjUl^^r E X - O R 2 1 3 d-^^ 
^„ EX-OR2l3JCfiLFSR211aa)1 -13(0 U 
i^X^<7)ill:^A<-^^»^tLrfcUs ::ntNF2i2a^ 
tci^NF 2 1 2 cCDdb;bC0EX-OR/j<PNjI-^<i:LT 
mfkT':^<P^i^y=y 2 ^ O a. ^^t-'x-!? ^ 2 1 

[0045] LFSR21 1a'-21 1 c(Di%Mit. X 

<?p*:^^l::j:&i:rill^L. ^:h.i:: <t t>4^oT N F 2 1 2 
a-2 1 2 c(7)tB:^]t^^b-r^o c: 3 L/-t^,^il^^IC^ 
t ^d: o r ^ > 5^' A P N it^ ^ fiJc-r ^ M I ^ r Hu 
i^C0tj^5fc^li:[5l^$-C?&^A<. m2(7>PNm±m3 1 or 
/i. i^^^tLtcP N^i-§-li. NF21 2a'-21 2c|C 
#^i2^^^/-::PNGtft$E2 1 0 p {ZftZXmt^ 'ofztO:> 

[0 0 4 6] CCD^ifC. m2<r>PNm±?^3 1 O li. ^[^ 
^^ff^Pv^^y ^ 3 1 2 a. 3 12b. 3 12c<0^I^Pv 

[0047] Ii!3<7)PN^^^3 1 0(i. LFSR21 
13-^21 1 cCD^?gti:J:^D^pr^l::'r^:ii:(3j; ^ 

[O O 4 8] Z.<Dm3(r>P N^±§§3 1 Oit. ^f^^mt 
m^<D LFSR211a-211c, NF212a-2 

12 c. yj^^X-r *>^2 14, EX-OR213^ffl 
t^ri^^o -f-LT. LFSR21 1 3-21 1 c^NF 

2 1 2 a - 2 1 2 c t(D?^\Z^ V 7^ U<7 -«t 3 1 5 a 
-3150 ^fgi^ LLFSR21 1a-21 1 c ttt 

fzuvX5'I°]SS^^4i$f?JcLri^^o vy^^:/u^?t^•3 '! 

5afiLFSR211aC01 3 (D U vX ^ !ii ib 6 O 
•7;U^:7'U'i7-+^3 15biiLFSR211bO)11 

<7)Uvx^Szyb;^?b^^ 6 o^-7;u5^:7'u^-t^-3 i 5 c i^l 

FSR2 1 1 c<7)8CDUvX^iiJ±jA^^60^ 1 C:^ — 
K2 2 0(DV-r P > vXi^A;6^^>C0P N Gif^2 1 0 p 



(::-S^< ji-^lcJSCTilHRLr N F 2 1 2 a 2 1 2 c 
lz4-X^o ^LT. NF212a-212cliUvX^ 

^tztboui^v^mmv&^o 

[0049] ;iaLrLFSR21 1 a-21 1 c0U 
v?x^ai;b^^y^^-CN F 2 1 2 a-2 1 2 c l::^^^ 
^ztX\ PNm^±f^(Dtz^<Dn^Jy^timW^m\:^ 

[0050lLFSR211a'-'211c (D-mmmf^ 
10 <tLT!i. Hi 2 (a) (DJ^OlZ^ MlS^tiCOP N^-^^ 
^^•r^^;<7>;t)<^^ttri^'5>. CCDLFSRfi. n PS(7D 
iyy h Ui;x^ 2111^EXOR2112 -e^M/iSt^ 
tl. hL^vX^ 2 1 1 1 (T^kpS: (1 <k^n) ^(D 

iXm^^m^B XORmULXi^y K UvX^ 2 1 1 1 CD 

m^o>xtitLX-^k.. i^y hUi^x^ 2 111 iz^^y 

hc^n-j^^^A,^ztiz^ ^jixmmf^Lxi^< ^o\z 

{0051] LFSR21 1 a-21 1 c tLX. 

mMmt<^mLtzm^ 2 (b) <7><^oum%tmm% 

20 ZCDSSSI*. v:7hUv^X^2 1 1 1 <7)F;f^cDttl;^) 

^m^^^^xoRmU-t^m^ (0exor2 ^ ^ 2 at. 
zHtitmu^'^z? h uvx^ 2 111 cDdi:?3^»:3EtE 

XOR;^-^-r^B2(DEXOR2 1 1 2 b <t (^^fZ, 
^3, m^(DeXOR^%9H-ir^J:o\zLXtBil^) . Z 

Hihcomm^^-^ p N Qm^z i o p\zftcx^^)u^ 

^■iz[^^^2^ 1 3 t^^LXl^^^.ti^. Hi 2 (b) 

2 1 O pIZitCX L F S RCD^^rjgjH^CDP^;^:^^/)<^M 

30 m^^izU'oxi.^^o 

[0 0 5 2] m^<D \ Cij— K2 2 0(-f*. Wm^X ^ 

::?P -V^^^LTL^^o I C;b— K2 2 OlZli^X^SI 
Kmi&Ui I D 2 1 O j ;6<§^iA^tt. 1 C^i— K2 2 0 

it. 'itt^mtmmiz. ^m^^tzmmmn^t'^ib'^y^^m 

Kmi^mi'^xm^^H^n'^'^mMzfa -v^ 2 1 O f , 

^^Lxmtcimm^o>=?ih0)y-<?mKv^^mi^xm 

AO :ti^^mmr^^myoy^ 2 i og. ^JisitfacD^^x 
<?^i^y)i^mK s ^p N^^^2 1 0 oiz-^x^mm-:^ 
p^v^2 1 0 f *:sr-g>o z^ibiz^i)^ vtmmtmi^ 

IZ. '7X^^Knii:&l/ I D 2 1 O j A<^^L. A^O. ^ 

^^^{'t-Tb^^ L^-r X ^ V :;r;u u r a i> cb ^i]^ 5f tif- ii 
^ic. mmya*:^^ 2 ^ o \ x:^<7 "yi^yj^MK s 

^XPN§^±^2 1 O c ^ii[(f^^-t±. m^X^^J:.5iZ 
U-oXl^^o ^^f". IC^— K2 20li. PN^^SI 

3 1 oo>mt^^^>y<P^^6b^tzisb(r>PNG^^t<t(0 

ROMlZ^^iX^K. I C:^— K2 2 OCOV^ P>vX 
50 ^Ait. PNGtW$E2 1 0p^PN^^^3 1 OIZ-^.^ 
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H-i> I Ot I C;^ — K 220^1 D2 1 Oj tt<l Dhfc 

^ ohX'tm^H. -^Lt-m^\z. ic±i-K 

2 2 OCD^ailT^a 2 T Of V X SI Km i ^ffl L^r 

[00 541 CCT% PN^^^3 1 Ofi-^CDPNit-^ 

ClP N Glffg2 1 0 p/)<tettl^. PN^^^SIOli. 
^(7)PNG'|S#g2 1 O piC^O'LXTttl^'I^FJA^^BiiJjtfe 

^ 2 1 o a . -g^v^X'?' ^ 2 1 o b t-'x 

1 Ol*. I c:b— K2 2 OCDP NGtifS2 1 0 
x^-h'^^fzizJ^XC^^^t. lirfc>^fPNGt^$g2 1 O pfC 
S O L ^ r ^ C7) J§ M ^ A < M o t CO ( C y . #1 ?^cf /r 

Lxgitj^^-r^o c3 Lx^ftrifrfc^tcPN^i^r-T-'x^^ 

[0 0 5 5] z(omiz^ ::coiFa— ^'i:?fi. pn^^SJI 

3 n 0 7ji<prvj{i-^±j?Ecoy'-^^a>Pi^^>^A<^M^H^'c?fe 
-5ci:7!i\»i. PN(i^^^t(7)tctf)^DPi>'V'^A<-^ni 

[0 0 5 6] :^iz^ m2<Dmmm\z-z>i^xtm-t^o 
[0 0 5 7] z<r>m2<Dmmm\zt^t^^^z3—^0mi 

f^^m-t^(DX;^^fiK I c:t)— K2 2 0)cm;J^.mE$: 

Si^i^'&vg^^^iiHig^s 3 omm^Hxi'^^s^.t^m i 

t><m.)f^t<:t^^izU^0>1f:^^Ltzt^lz. I C:^— K2 
2 OCT^^-Y a > vX^AfiP N Glf$R2 t 0 p $ P N ^ 40 
1 0\Z-^7L^<^oiztj:-oXl'^^o 

[0 0 5 8] z<r>m2<r>mt&m\zt)^t^^'fzi-^'x\t. 

I C->3--K2 2 0;6<^^A^FtvA-iriST-x=3-y(7)miI^^ 
^fX^f-ixt. 'iiJffi^1^^IelS§3 3 o/::<fcoT'l:il^5f>?!)^ 
fjl*Q^;h^o I G:^D--K220(DPN Gl^$R2 1 O p 
PN^^^3 1 OlZ-^^b^h., PN^±^3 1 0(*PN 

m^0^m<x^^^o^ztJ:^, ic:^-K2 20Aqf 
A■^Mzm(owmtm^ (ommmtmcxi^^). pn^ 
±§§3 1 ot<PNm^±f^(r>tzisfmQi>v<pfimmmt 
x^^ztt^^. mm±^m^^-t^ztt<xt. zay^r so 



13 — -t^o-U-x-r ;6<;^l^^coic?^d:^o 
[O O 5 9] CC7>§ISE0iJCDli^. ^BSbs^iz. I c:^- K 
220Avt>a)PN Gtnf5 2 1 O p ^^-X^ ^ r>\Z\^Xl^ 
^C<hA^^>. PN3^:i|^3 1 Oii, '^i^^-^a^lCPNG 
1ffS2 1 0 p^^^#U'C^<i^^^l^4~< 4^^o L/zA^o 
1^2(7>cfc3^f PN^^§g3 1 0 1^^t^f-ii^. '^;Ji 
;t 7 B# ( c ^ (7) # X) ^ ; S A r L ^ o r t J: I ^ 9 IhI IS , 

[0 0 6 0] i3?(c. 'm3(Dnm.m\zr>i^xm.mir:bo 
(00 6 1] z(r>%3(r>mmm\zt^'hyh^z2'-'^(nm^ 
\t. m^i^(r>m2(j>'^mmtmn(r>m^m%f$.^mir^<r> 

X^^t^. I K2 2 OA^jf A;^Hfci:^[c i c±i 

— K2 2 OCDV^nVvXT^AA^PNGtS^SZ 1 0 p^ 
PN#g^i^3 1 OlZ#x.^cfc5lC:^^oTL^^,#A<^^t^:o 
TL^^o m;l!^*I{2l2§3 3 Oli I C±i— K2 2 Of^g[i(7) 
•^^.<Di|^rjg^^lIL. I Ct}-[^2 2O0mXiZ^':>X 

mmf)<yi'>iztji^(o^^^Ltzt^\z'7-fzi>iy:k^A 

-f ziiy^^:;K^J^it'rZi — ^:^ittm)}<Dmmcr>m\zPN 
Gm$fi2 1 O p^PN^^§g3 1 Oiz^'A.^. 
[0 0 6 2] z<D%3(0miMmizii^:b^^^:::i — ^X\ts 
I C±)— K2 2 0CDj^AI"cfc':?TPNGtS^5 2 1 O p A< 
PN3^±^3 1 OIC#x.*bH. PN^^t^3 1 OfiPN 
m-§-(7:>*nfcA<-c?^^J:-5l::?^^o I C±i— K2 2 OAMffi 
A^n/c?^(7)fJ!)'ftlim 1 <;)^S6f?fI<tfHlC-e&Lj. PN^ 
^^3 1 ot<PNm^±m.(Dtzib(Dai>^:^^tmW^^ 
Xh^ztt^c^. mmi±'^mW't:hzt:fi<Xt. Z(Dr 

B^P ROM^mi^^Z t^^T^tK -tCOf^mPNG 
m$S2 1 O pA<PN^^^3 1 Olzi^^^HXl^^Zt 
A^b. P N GtH#S2 1 O p oTl^^ 1 C:^J — K2 2 
Otz\iXtj:< PNG|?4$S2 1 0 p ^^#':3Tt^4U^^0t 

[0 0 6 3] m4a)||^fe^JIZOL^Tg^iB^r^o 

[0 0 6 4] za}m4(Dmmmtzt^/i'^^irzi—^(Dmf^ 
msiz7rs~4'<^5\z. mm<Dm \ommmtmm(r)m 

':?^y/::j^:i:r^-<=J>vX-TAA<P NGtgfR2 1 0 p 
^PN|£^S§3 1 o\z^^^^o\zt6:^Xl^^^.^^m^ 

(Dmii^mtmu-oxi^^o 

mmifM^^^J. T-'a-y{RiJ-r:PNG^^:7^^'^^$ai 
L/rig^. -7-ra>vXT-A(*PNGti?R2 1 Opi^P 
N^^§&3 1 OlC^x.TPNfg^^3 1 OCDiJtjI^^^Sg 
Ji3till^fS'JA^b^JSi|-p&CTPNG2£S[!:7^^i&it 
^Cirfzj:^. P N^^^3 1 OcoriJj^'^li^l^Jllzi^iCT 

mtt^^jioizt^^. ^cotzih. ^mz-Di^xtm.m\^ 
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[0 0 6 6] :^iz. m5<Dmmm\z'Di^xt^\^M't^o 

[GO 6 7] Z(Dm5O^mm\zty^i^^^'rz:\ — ^0mf$, 

2iop2 ^^L. ^m^nmz^^H^PNGUwy^ 
N^^^3 1 oiz^^^^^iz. mmmz^^it\^p 

lo o e 8] l)r^Mim\t)^h>it. PNG^!E3?^^ai/p 

N G MRmm "^^i^mmmn^m. y , =j ~ r p n 

G^M-^^y^^mUfcli^. V-f Z]>>>X^AI*PN 
Gil4RtSfg(Ci;S;i:fcPNGrafg2 1 O pi , 210p2 
^mULXPN§t±m3 1 0lc4-x^o PN^^^3 1 
Ol^. PNGjl^RlW^lCttiCfclJfli^l-^M^tU^o wCD 

l/PNGiM4J?tS$&^jM^:ii:f3j:y. pn||±^3 1o 

mKiz'Di^x^^)mm\±^m^-t^:itf}<x^. z<Dr 

[0 0 6 9] mea^mt^miz-Di^xtm-t^. 
[0 0 7 0] z<Dmeaymmimzt^t^^rzi-^a:>mf& 

it. myizfr^t^'?iz^ m^om^ <7)mmmtmm(om 

^^^f^<DX^ht^^ ir=]— ^*cDi|iJIC-xzi— ^('CD I D 
^mm\^XtS<fcisbCf> ID>^U 330^, ID;>«^g 
3 3 0 \Zt^m-^Mc I Dt I C±l— K 22 Op^0 I D 2 

1 o j <t^it^-^-'S>ht:$^^4 1 Oht^m^^i^ijm^ 
(Dmimitm^di-^Xl'^^a -^LTs i:b^^4 10h!i. 

I D> ^ 'J 3 3 OlzlBlS^ti/- I D<!: I C:b— K2 2 O 
P^O) I D2 1 o j tfi<—'^±Lfzt'^{z^ I C;b--K2 2 

OA^^<7>PNGtf^$S2 1 0^PN^±^3 1 OiZ^^^ 
^OiZfji-^Xl^^o 
[O O 7 1 ] lilSli, Z(D¥^—'^*<DPNG^^(Dmm 

ya — ^Tf.LfzijOX'. ^mmmxit. ic:^— K22 
o(o v'-f =3>v;i.i^A!i. ±iEmi a)||Bfei?1(D^II|-JjQ 

x.r. I D/^u 3 4 oicf^-r^SQii^^Tpo 

[0072] !C:^ — K22 0(7:)V-r=]>V'Ai^Afi. 

1 oy^'J 3 4 Oi}^i^^^t£LX I >J 3 4 Of- I 

t^r>tzm'^ m?ilt. t^XOtiv h/)<0<Oli^) . I 

c:b— K2 2 oa> I D 2 0 1 j c;)iiii^ I 3 4 0 

i:l^3^^i^^T3 (118(7)1^-^8 10. 8 

2 O) „ ZixiZ^-oX. I ^ U 3 4 0/C I D ^<taiB 

^^xi^ui^-mmmmz^i^xm-^. mwzmLi?^^^ 

fz I c*— K2 2 o<D I ot<-9^~^:^i^<r> I D>^g 

3 4 0|rm^iX^;fx^, 

[o 0 7 3] m3§5fv^. ig*J[)rz^Li2i*4xrc I g:^~ 



K2 2 0(7) I DA< I D^^fj 3 4 oic|eit^;|a. iMil^c: 
<Di Dt I cti— K2 2 oc;) I D t;6<tb^KSl4 1 0 h 

I C±l— K2 2 07i^ba)P NG^S$g2 1 OiCj: tj P 
N^^lf 3 1 0(7)i!)f^^^Mr*^^J:5lc/a:'5>o 

r. mv^<DmMm\z7i^LtzPNGm.w.in^(r>w^^^^^ 

t. PNGl^^gz 1 o;b^PN^:£t|3 1 oic^^^n 

[0 0 7 4] u:^^ zcommmcDm-^x'h. ic;*3— k 

10 2 2 OICP NGlf$RA<^LNti^|*, PN§^±^3^0<D 

[0 0 7 5] z(Dm\z^ za>m^mxit. iD^q&us 

4 ofita^lS^^^c I [ c:^ — K22 oi^a> i 02 ^ 

o j t^tmr^ztizj^^x. -st-r^ i c±p— k2 

J:5\zU^(DX. m^(Dil^:i.^J'r^ ^^^JMib^Zt 

[00 7 6] :^^m\t. ±i^comimuzm^i^■r. 

20 [0 0 7 7] m^ii. m2<Dmmw\x \ ctt— K2 2 o 
mizm^MmiBims 3 om^ni^^xi'^^t^. :^\^miz 

%9ii-f^^5\zLXij^l\ 
[0 0 7 8] ^/c. P N Gt^^^2 1 O p(i I C:b— K2 

2omuzm^j2<^Hfzt(D^mi^tzi3<. PNGMMy^ 
<ftt^\zmmmm<Jop\z^^^xmmmm:fi^i^m^j. 

■f^ — '^^mx I C:b-" K2 2 0c7)^-r=3>V'X7'AA<. 

mmmmiz^^HfzPNGmm2 1 o^pn^^s§3 1 

O Cl-^^iAt; d L T ^ J: L^o 

[00 7 9] th>\Z^ PN^^^3 10(±. PN{i^± 
30 m<Dtz6f^(r>ni:^y^:b<^-^oimxio^\t<^l^O)X. m^ 

^^U2a)mmizmibHtj:iK m^it. lfsrcdis^ 
•^mmmzt^x^^^\zmf^x^-:>xi,j:< ^ z(r>m 
mm.mzyn^^j^uimtj:av^i,^^ mx\t. y-i 

— ;UK-7*P^'^-7-^';U^'— KTU^ (FPGA) t^^^ 

mi^xm^t^ztt)<x^^, z(Dm^x^ i ct>-^ 

2 2 OtDV-fia >vXTA;!)<PNGt^$B2 1 O^PNfg 

±^3 I oiz^^j2^t:ztiz^'oXP^§^±^3 1 oco 

mw^mm.t^ztfy<x^^^ 

[0080] ^fz. m3\Z^l^X. ai>-^C^!B\mWtN 
AO F212a~212 c ^ ^ L^T L\ -i>3J><ii'^C7D P v ^ I 

[008 1 ] 

lf^BM0^)}^} m±(7>j®y. *^I9*II1 fC^i-i)feB^fZ 
c*:;Kli\ t<Dmf&^mBi\zn^jmtJ:l^tzi^^ 

[0 0 8 2] :^mtmm2. 3Xit4\zm^^m\zj:H 
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[0 0 8 3] :^mtmms\zm^^BMiz^jtii^. i ot 

[0 0 8 4] :;$^mimmQ\zm^mMiz^H\ts i cti 
- h'tmtizmA ^Hfzt^iz. PNm^±f^oi>^y^ 
^'^db^fzubomm^^p N§^±^\z&tz ^tt^ z t \z^ 

'mMyir':pm\z-^<DP^mt^mxxi.^'oXt<^i^J^o 10 
[0 0 8 5] ;^mS5^trl7lci^^^B^icj;;KI^. 

\zpNm^^mav^:J^^^i^^tzisb<Dmm^pNm± 
mz^fz^^<Dx. 'mMytym\zpNm^±^o^yy^ 
^'&isb^tztba>mm^mi^Lt^<x^^i^mmzLm 

loose] :^mm^msizm^mm\z^Hit. pNm 
^±mo V' V ^ (oa^iE p N G "7 ^ y A<x ^ ^ 

P V ^ ^ ^i^) -g) i6(7>1f IS ^ P N fef- ^ ^ 

X. PN^^^iDit)i^i*#i^icc&i:rB£^^ci:A<r*^ 
loozi^ %Wim-^i^^\z\%^o%m\z^ix\t. PNG 

iitR'l^#gi:PNGl£M:?^^''^;&<iM^ti./r<t^ir, PN 

G iM}Rt^^ (- Jl;: i: P N it#^ fi£ P V -i? ^ ^ r=: Af5 
<?:>tf^^ii^Lr P N^^^f::fe/r^^<D'T?. PN^-^ 
;^mP V Jl*R(0fi>SA<i2l < /j: ^ <»: ^iz P N^^^CO 
!Il)jf'^l^#if^g|-!:S:i:T|^^^Zi::6<-C^^ ^mz':> 30 

[0 0 8 8] oizf^^fgB^lcjzti/^. id 

'Ji::REt^$4xrc I Di: I c:;b— K±<D i D<hA<--iit 
t ^ ^ 13 X ^ ^ > 1^ p N f c ^ 



[0 0 8 9] ;*;gir^^3j^Jli 1 fz^-S^B^(-J:nfi. to 
^^U/3|BtE^n/= I D<t I C;b— K±CD I ott<-^ 
\^tzt%\z<jyd^'7.0=^l^^>\^^--i^PH%^mz-^iz7L 
^)tL. I x>t^—'^\^tzt^\z(DBi^=fz^ — ^%W(jy^mtS 

[HS^fiSim^c^i^ia^] 

[Do 

[^2] PN{i-^^/?e<o^-ir)C7)Pv'v^/)<^SpIffe^i:p 

[(^3] PNfl-^±ii£CDfcir)COP V'V^Ti^l^MpT^^^tfP 

[[15] ig 3 0^mMmzti^is^^^z:i-^'(r>m^-^w^\^fz 

Do 

[^1 0} ^^&^#J|zA^A^'&T-*=l-y(Dm^^^^Lfcllc 

[(Sll 1] ^^£*i^Jl::;^)^/^)^^PN^:i^cD^^^^rt]^^.L/c 
[1112] L FS R(7)^?/lfiJt{$ij^n^L/-rI^o 

[f^-§-(;)H$fc0^] 

2 1 0 a ••^^T-'x^^^::?'^, 2 I o b -'^^Tx^ 

^ 210j-'ID. 210p. 210pl. 2 

1 O p2 ••■P N Glt^B, 2 1 1 a - 2 1 1 c ■•■ L F S 
R, 2 20--IC;b— K. 3 10-"PN^^^, 3 12 
a-312c- -NF. 315a~315 c" -7;U^::^U 
^"t^-, 3 3 0- -'^^j^^igIfi]SS. 3 4 O " I D>^'j. 4 
1 0 h-- I Dlt^i^J^o 
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